Bacteriological examination of the early morning sputum from 54 patients with chronic bronchitis, half of whom received chemoprophylaxis with oxytetracycline, was made regularly for periods up to four and a half years. Nasal and perineal swabs were taken for periods up to three and a half years. There was no evidence that frequent or dangerous proliferation of drug-resistant organisms occurred in the sputum of patients on prolonged chemoprophylaxis with oxytetracycline nor that a serious increase of the carriage of drug-resistant Staphylococcus pyogenes occurred in the nares or on perineal skin. In patients receiving oxytetracycline there was a significant reduction in the frequency of identification of Streptococcus pneumoniae, but the organism was not eradicated: no significant change in the frequency of identification of Haemophilus influenzae was found. From year to year there was sometimes variation in the frequency of identification of Strep. pneumoniae and Strep. pyogenes in the sputum of these patients.
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The earliest manifestation of chronic bronchitis is believed to be an increase in the number and activity of the mucus-secreting cells of the bronchial mucosa, and this may predispose to infection first in exacerbations and later as a continuous process. The organisms most frequently responsible for infection are Haemophilus influenzae and Streptococcus pneumoniae, which are commonly identified in the sputum during exacerbations of chronic bronchitis (Mulder, 1938; May, 1953a, b; Edwards, Buckley, Fear, Williamson, and Zinnemann, 1957;  Francis, May, and Spicer, 1961) . These views are summarized in the report of the Scottish Health Services Council (1963) .
In (Table  I ). The main aim of the investigation here reported was to compare the bacterial content of the sputum of patients who received oxytetracycline throughout the winter months (groups I and III) with that of patients who did not receive oxytetracycline (groups II and IV). The skin and nasal carriage of Staphylococcus pyogenes by these patients was also examined.
METHODS OF COLLECTION AND EXAMINATION OF
SPUTUM Patients attended the clinic at intervals of eight weeks during the winter months, when they were receiving the prophylactic tablets, and on two occasions, usually during June and September each summer, when they were not taking the tablets. On the day on which they attended the clinic they were asked to collect in a universal container all sputum coughed up during the first hour after rising. Forty-five patients usually attended the clinic in the morning or the afternoon, and their specimens of sputum were taken to the Department of Microbiology as soon as they attended and within three to 10 hours of production. There were nine patients who could not attend until after their,work. Their specimens of sputum, which had been in their pockets all day, were placed in a cool box (temperature -4°C.) overnight and taken to the Department of Microbiology the next morning, 24 hours after production. Datta (1959) reported that identification of organisms from sputum is not altered by a delay of up to 24 hours before it is examined by a bacteriologist.
Before the specimen of sputum was sent to the Department of Microbiology its volume was measured by holding the container against a ruler, and the specimen was assessed as being either mucoid, mucopurulent, or purulent (Elmes, Knox, and Fletcher, 1953) .
In the Department of Microbiology each specimen of sputum, which was not homogenized, was examined by the naked eye. Standard loopfuls of the most purulent part of the specimen were spread on slides and treated with Gram's stain and a neutral red counter stain. The presence of Strep, pneumoniae, H. influenzae, Strep. pyogenes, Klebsiella, and occasionally other pathogenic organisms in the sputum was determined by microscopic examination of the slide. An attempt was also made to isolate the organism by standard methods of subculture. Standard loopfuls were plated out in gridiron fashion on to 5% horse blood agar plates and on a boiled blood agar plate with penicillin. The plates were incubated aerobically at 370 C. for 24 hours and then examined. Unfortunately, many organisms that could be identified in a specimen of sputum were not viable and could not be cultured; this was especially true of Strep. pneumoniae. If culture was successful the organism was isolated and subcultured to determine its sensitivity to penicillin, oxytetracycline, chloramphenicol, and sulphonamides.
NOSE AND SKIN SWABS During the first four years of the trial the external nares and perineal skin were swabbed at each attendance with swabs that were first moistened with sterile broth. Cultures were made by a simple plating technique on a non-selective medium and on Barber's diphenyl phosphate medium (Barber and Kuper, 1951) and the presence or absence of Staph. pyogenes was determined. If any strain of Staph. pyogenes was isolated its sensitivity to penicillin, oxytetracycline, chloramphenicol, and sulphonamide was determined.
RESULTS
From the 54 patients 1,070 specimens of sputumwere examined. The number of specimens considered to be mucoid and mucopurulent or purulent for each patient in each group was examined. The data suggested that patients in groups I and III had a greater proportion of specimens that were mucoid than did patients in the other groups, but there were very great differences between patients in the same groups, and an analysis of x2 showed that the differences between groups were not significant (Tables II and IX) . (Table III) . The number of specimens from which Strep. pneumoniae were identified and were not identified from each individual patient was examined and a X2 analysis shows that the difference between patients who received prophylactic oxytetracycline and those who did not is highly significant (Table IV) .
The frequency of identification of Strep. pneumoniae varied from year to year (Table V) . There was a marked reduction in frequency in 1961-2 and 1962-3. These were the years in which increased doses of prophylactic oxytetracycline were given to patients in groups I and III. There was, however, a reduction in the frequency of identification of Strep. pneumoniae in sputum -1 less frequently from the specimens of sputum of patients in groups I and III when they were taking oxytetracycline than from specimens of the patients in groups II and IV. There was great variation from patient to patient within each group and an analysis of x2 showed this difference was not significant (Table VII) . The frequency of identification of H. influenzae varied little from year to year or season to season over the period of the study. Pathogenic organisms in the sputum ofpatients with chronic bronchitis In retrospect it is believed that bacteriological surveillance would have been more informative if morning specimens of sputum could have been obtained within an hour of their production, and if they could have been obtained far more frequently from each patient. It is probable that culture and isolation of organisms would then have been much more frequent. But even the simple investigations which are here described demanded much co-operation from the patients and were arduous for the investigators, continuing as they did for four and a half years.
The only significant effect of the prophylactic oxytetracycline detected was a small reduction in the frequency with which Strep. pneumoniae was identified. There is no evidence that this paucity of effect of oxytetracycline was due to insufficient dosage (doses of 2 g. per day were given in the last year), to failure of patients to take their tablets (Report to M.R.C., 1966), or to frequent development of strains of Strep. pneumoniae resistant to oxytetracycline. The fact that most strains of Strep. pneumoniae isolated were sensitive to oxytetracycline suggests that the drug did not reach the sputum in adequate concentrations. May and Delves (1965) M.R.C., 1966) . These showed that prophylaxis with oxytetracycline during the winter months had no consistent effect on the number of exacerbations of chronic bronchitis that patients suffered. In combination with chloramphenicol, prophylactic oxytetracycline reduced the *number of illnesses significantly in patients with frequent illness, but in combination with sulphonamides it had no effect. Prophylaxis with oxytetracycline was associated with a reduction in the average length of illness as estimated by the time lost from work. But the estimate of the average decrease in length (16%) that could be made from the data was uncertain. In the discussion of the findings it was questioned whether bacterial superinfection plays as important a part in exacerbations of chronic bronchitis as is generally believed. The findings of our investigation suggest that prophylactic oxytetracycline makes remarkably little difference to the presence of pathogenic organisms that can be cultured from the sputum of these patients.
